Abstract. By making small adjustment to general ad hoc network architecture, we build a network topology with short average path length and high clustering coefficient, which are two important metrics of ad hoc networks. Furthermore, an efficient probabilistic flooding routing algorithm is proposed based on this network model. Simulation results show that this architecture behaves better performance than its ordinary counterpart.
INTRODUCTION
Ad hoc networks are formed by a group of nodes which are all equipped with wireless transceiver and communicate with each other over a wireless channel. They operate in a decentralized and selforganizing manner and do not rely on network infrastructure. Each node acts as a router to forward traffic toward its destination. Typical ad hoc network architecture is homogeneous. It is to say that all nodes have a same communication range and are on the equal status, so there is no one to be more important than others.
There are a lot of metrics of ad hoc networks, such as coverage, connectivity, mobility, etc. Average path length and clustering coefficient are also two important metrics of ad hoc networks. In a network, the distance d ij between node i and node j is defined to be the number of edges on the shortest path between i and j. Average path length, also being called characteristic path length, is defined to be the arithmetically average value of d ij for each pair of nodes, i.e.
N represents the number of nodes in the network. Average path length depicts the network scale, and decides the end-to-end delay of traffic packet.
Clustering coefficient of a node i is defined to be the number of edges among its neighbors divided by the possible maximum number of edges between them, i.e.
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is the number of existent edges between neighbors of node i. k i represents the number of neighbors. Clustering coefficient C of the whole network is defined to be the average value of C i . It is certain that C should satisfy 0≦C≦1. Clustering coefficient depicts clustering effect of nodes in network. A complete random graph, such as E-R random graph [1] , has clustering coefficient
), but an actual network will have a much higher one. A homogeneous ad hoc network will have a long average path length and a low clustering coefficient. Both will result in a large number of hop counts, long end-to-end delay, and a great deal of power consumption, etc. But if we make some modification to the communication range of some transceivers, we will get obvious benefit. Because the communication range is not identical in this network model, we call it heterogeneous architecture. Correspondingly, the typical ad hoc network architecture is called homogeneous.
In this paper, we also design an uneven probabilistic flooding algorithm based on the heterogeneous network architecture. This algorithm not only can be used as an independent message dissemination technique, but also can act as an assistant tool for route discovery and route maintenance of other routing algorithm. Our algorithm applies the idea of probabilistic flooding to reduce the number of transmission so as to decrease the channel contention and collision. But the transmission probability is not assigned uniformly among all nodes so it is an uneven probabilistic flooding algorithm. Simulation shows that such a flooding algorithm combined with the heterogeneous networks will produce much higher efficiency than a usual one. fig. 4 ). The communication radius of nodes is set to be 200m. A node near the domain center (1000, 1000) is selected as broadcast source and other nodes act as destinations. In simulation, with the increase of transmission probability from 0 to 1, two target statistics are collected. The first is the number of nodes received packets, which reflects the coverage area. The second statistics is hop count, which correlates with average path length.
Simulation setting for uneven probabilistic flooding algorithm based on heterogeneous network model is similar to previous experiment, except that the communication range of a special node is set to be 300m, and it is 150m for general nodes. There are totally 80 (20 percent) nodes to be special. Simulation results for the two experiments are compared in fig. 6 and fig. 7 . We can draw the conclusion that the uneven probabilistic flooding algorithm combined with heterogeneous network model outperforms the ordinary probabilistic flooding based on homogeneous greatly. Firstly, the former get 90 percent broadcast coverage with transmission probability 0.2, but the latter need the probability more than 0.6 to achieve this. Secondly, hop count in the former model is far less than the latter, which means short transmission delay. Last but not the least, in heterogeneous model, there are 320 nodes whose communication radius is 150m and 80 nodes whose radius is 300m. But all nodes in homogeneous model will use 200m communication distance. It can be calculated, by the formula of transmission in free space, the total power consumption of the former is about 13.75% less than the latter.
CONCLUSION
The heterogeneous network model gets obvious benefit, mainly in average path length and clustering coefficient, at a cost of more power consumption for only 20 percent nodes. The uneven probabilistic flooding algorithm based on this model is proved to be more efficient than the traditional one. Moreover, this novel algorithm is very simple. It is easy for implementation without Advanced Materials Research Vols. 756-759any cost of control. This algorithm has the advantage of less broadcast collision, short transmission delay, and less power consumption. But it should be noted that although the total power consumption of the uneven probabilistic flooding algorithm is less than the traditional one, it is much higher for special nodes. This demands special power supply for these special nodes. 
